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PRoViSiOXAL Si^ECiFICATIOy 
Improvements in and relating to Rivets and Rivetting 


•V,: 


We, 4J_- ^-. CoMPAKY LnnxED, a Com- 
pany organised according to the laws of 
Great Britain, Hamilton Neil Wtlie, 
B.Sc, P.R.Ae.S., British subject, both of 
3/4, Clements Inn, Strand, London, W,C.2, 
and Geoege Herbert Goltid, British 
subject, of Whitley Aerodrome, Coventry, 
Warw ickshire^ do hereby declare the nature 
~ "^"^^^jl^ion to be as follows : — 

\^ou relates to tubular rivvts 
"^^jyhich a rivet tlireaded on a 
an enlarged head is inserted 
^$es or the liJce to be riveted 
- ^MS its point expanded or 
upset by the mandrel head being pulled 
,9gain8t it and preferably finally into or 
•tfirough it. 

^ When such rivets are strong to resist 
^ 'tU-ii,r, 'thQy are also strong to resist boin<^ 
^^Vi t"^ expanded and the strength which 
could be given to such rivets has hitherto 
b^n hmjted by the practicable strength of 
the niandrels. 

ly^^W^^opmng to, this invention, the 
.W?f*»9.^WPJ?^^^ an outer tubular 

(Sneil and ;^n inner tubular sleeve and the 
pomt, or inner end of the shell is upset 
or^expanded to form a satisfactory head on 
the inside by the sleeve or part thereof 
Deing drawn against it and/or into it. 
^ In one. preferred means of carrying the 
invention into effect, the shell of the rivet 
18 of thm metal and is flanged outwardly 
at one end to form the outer preformed heud 
35 of the rivet. The sleeve also has one end 
outwardly flanged. The exl('rnal dianK-toj- 
. of the main portion of the sleeve is approxi- 
mately equal to the internal diameter of 
■'a,, the shell and the diameter of the flange 
; 40 of the sleeve is not greater than the external 
• ^i^oter of the main portion of the shell 
The mandrel is of steel and is provided with 
^•'^.-^ nead being of the type described in 
W^)^.^ Patent Specification No. 378,617 or 


60 


80 


and the stem of the mandrel is inserted 
in the tool with which the operation is to Ktt 
be carried out. A suitable tool for the 
purpose is described in British Patent 
Specification No. 348,818. The head of 
the mandrel and the stem of the rivet are 
then thrust into the hole in the work to be 
riveted so that the flanged head of the 
shell is pressed against the surface of the 
work by the anvil of the tool and the tool 
IS operated to apply a thrust to the rivet 
and a corresponding pull on the mandrel as 
The head of the mandrel bears against th^ 
end of the sleeve which is stiffened ^aiiis^"*' V 
radial expansion by its flange. - rThe,pTep- ' ''.-.N 
sure causes the shell to compress ap^: bulge'* >VM'V 
and causes the flanged end of the 'sleeve >(T 
to be drawn into it. The sleeve thus 
contijuh^s to be drawn in an outward 
direction inside the shell expanding the - • 
latter until such expansion reaches the inner ' • 
surface of the work that is -being riveted;' 76 
The resistance to further outward 'iobye-v i 
ment of the sleeve then increases greatiy,v''15^ 
with the result , that, vthe mandrel /head 
expands the sleeve radia%y,'pabingthrpugh 
the rivet and expanding the. riv^fe- tightly, oa .. . 
in the hole. . ' v* . ' 

In the above described means of caiTy- 
ing the invention into effect, the flheU ia 
efeW . 9f light ,rpf?M .alig gaOSLl .. 
sTee_v(^oL,itiH"less 6teci;-l)ut ffie^i™ 
IS not liuiiiXMl ton:he'uir6r8uorme6^^ 
and both shell and sleeve may be of 
similar melal if desired. 

The len-^n li of the sleeve may be such that 
at the end of the operation its plain end has qo 
been (Lra\\ n t hrough the shell bo that it is 
flush wall the flanged end of the shell, 
but in a preferred form it is of greater 
longlJi and is drawn through so that it 
projects beyond the shell flange. The 
projecting portion may be eubsequentlv 
spun over so that it overlies the shell 
flange. 

In the assembly of the rivet, it is not 


95 


^^^^.^OT?th Specification No. 286,471. 
^^W^^M^ carrying out the process according to 

iS^'^^ preferred means, the sleevf i^ essentiai\r.TH,o-^«io' ""k ''T^^' 

^^^^^^serted within the shell so that the flanged Sn he sheH it m.v h ^ ^'^^00 
l^l^fthe sleeve is at the end of the rivet S^tor th^fir Jn J ^"""^ ' 

&oteSrom the flanged head of the shell ^^^^^^^'^-^^''^ ^^^^^ s^^Jl 

^e assembled rivet is threaded upon the 
j.giandrel so that the flanged head of the 
sfliieve IS adjacent the head of the mandrel 
[Price 1/-] 


until forced in by the mandrel, but it is 
ad\asable that it should initially be 
entered at least within the point of the 106 
Shell. Moreover the riveting operation 



472,329 


may be complete without the flange of the 

sleeve having been drawn into the shell. 
In an alternative form the sleeve has no 

flange but tapers in outside diameter, the 
5 bore being uniform. In this ca.se the wider 

end of the sleeve is placed adjacent the 

head of the mandrel. 
In carrying out the process the mandrel 

may be of the type described m which the 
10 hea4 is reduced in diameter dm:mg its 

passage through the rivet or alternatively 


it may be of a type in which the head 18 not , 
so reduced. In such case the mandrel , 
is of material much harder then the sleeve • 
and the diameter of the head of the mandrel 16 
is only slightly more than the bore of the 
sleeve. Alternatively the head may be 
sunply pulled against the sleeve. 

Dated this 26th day of March, 1936. 
S. SANDEBS, 
Acting for the Applicants. 


COMPLETE SPECIFICATION 
Improvements in and relating to Rivets and Rivetting 



We ATS Company Limited, a Coin- 
20 pany 'organised according to the laws of 
Great Britain, Hamilton ^EIL Wylie, 
B.SC., F.E.Ae.S., British subject, both of 
3 /4. Clements Inn, Strand, London, V\ .C.2 
and Gbobgb Heebert Gould British 
OR mibieot of Whitley Aerodrome, Coventry, 
wWAfe,dohWdeclaret.henat.ure 

of this invention and in what manner « e 
same is to be performed, to be particulariy 
described and asccrtamed in and by the 
30 following statement : — 

The invention relates to tubular rivets 
of the kind in which a rivet threaded on a 
• mandrel having an enlarg<^ head is inserted 
Xough the plit«8 or the ike to be rn^tcd 
•^36 together and has its pomt ,f Ponded or 
? -iiDset bv'the jnanfliel head being pulled 
- ■ ^st it and preferably finally mto or 

'""m&'such rivets are strong to resist 
AO Shear they arc also strong to resist being 
uSand expanded and the strength which 
S be given to such rivets ha* hitbeno 
^^^n luBited by the practicable strength 

,5°^i~^"gtothisinventiont^ 

iUltd^nTS^^^^^^^ 
of the outer shell has a preformed flange 
and the other end is upset or/and expanded 
Kft after insertion in the structure by the 
^° sleeve being moved longitudinally rela- 
Svely to the^shell and drawn agamst or/and 
into it, by a headed pm or mandrel actmg 
through the bore of the rivet. 

The relative diameters of the sleeve 
and shell may be such that the sleeve is 
LSde the shell before the "vet u mser ed 
in the structm-e or may be such that tbe 
^eeve expands the shell when drawn mto 
60 Sr the rivet is inserted in tbe Btructmre 
The sleeve may have a flange which bears 
on the point or inner end of tbe shell and 
prevents the sleeve from being drawn too 
far into the shell and the strength of this 
65 flJ^ge may be made such that it ,s diawn 


into the poii. of the rivet before the man- 
drel head pulls through it or breaks off. 

One preferred means of carrymg tne 
invention into effect is illustrated i^'^^ i. 
of the accompanying drawings m whteh^*"^! 
is the tubular shell having a flange_6 
at its outer end, i.e., the end on the oiitside 
of the structure, and c is the tubul» sleeve 
which in this ease has a flange d on its 
inner end which bears on the inner end a 70 
while the stem of c fits closely inside the 
bore of a. The mandrel e which is threaded 
through a and c has a tapered head wni'^ 
bears on d. The assemblage compris- Jg 
a'c, aud e is inserted through the plates 80 
J' and g which are to be connected and 
pressure is appUed to flange* to hoW it . 
firmly against g while e is afaongly P»^«° ^ 
S hy the tool described ^^^ritish Patent , 
Specification > 348,818. The v^l on e m 
first causes d to press so heavily on othat 
a compresses and sweUs out ^. y 

Fi-. 2 thus forming an mside head fc and i 
then, as the pull on e is mereased it^awB 
the head of e through o expan tog it tagjtly 90 
into a, and a tightly into the holes. Ijr^ j 
pulling of e reduces the head by a wire 
drawing action when PaBsmg through the 
portion" of c supported ^7 /he plates/ 
nnrl n c is finally drawn clear as snown w 
toFig. 3 and as delcribed in British Patent 

"^iT'thf X^'ve SnSction th£^ 


TnTT^WfPTab lv having i 
^ uldx^Ttenslle^fa S^ y i ^^,^^^ ^1 
tons per square In Sf^ Ml^Md. ' ? i 
of a harder mr ^--""^' ""''^ ' I. 

n V nf an allov ot si m.kr streutflli aua msuch ^ 

'Z'. Ui n order t^ pB Tthe necessary ,^ 
strength to enable it to expand the nvet^ ,«.: 
The shell and sleeve may also be f similar i . 
materia the flange of the sleeve in this case 
being made sufficiently thick to possess the IK 

necessary strength. „^+v«fl nf 

An alternative preferred method ol 
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carrying the invention into effect is illus- 
trated in Figs. 4 and 5 in which parts 
corresponding to parts in the previous 
figures are designated by the same letters. 
6 In this construction sleeve c rests on the 
end of the shell a and is d^a^vn against it 
crushing and expanding it after the assem- 
blage has been inserted in the plates / 
and g and is ultimately drawn into it tlius 
10 further expanding it. The mandrel may 
have a cheese shaped head as described 
in British Patent Specification No. 378,017. 
Since the inside of the head is flat or only 
slightly conical it is capable of exerting 
35 greater pressure on d. This pressure pulls 
flange d into the end of a as shown in Fig. 5 
. until it encounters the resistance of / 
which it pulls hard against g by shortening 
the stem of a before the pull is sufficient 
20 to withdraw the head of e right through 
d and c thus expanding d tightly into c 
v/ and expanding c and a tightly in the holes 
in / and g &s e finally comes clear of the 
rivets. This mandrel is preferably of very 
25 strong st^el and since it effects its purpose 
without requiring to deform it may be of 
such hard steel that it is uninjured and so 
can be used repeatedly. 
In a slightly modified construction the 
30 mandrel has a relatively large head and 
may be notched or reduced in section as 
shown in Fig. 6 so that it breaks off and 
remains in the rivet. 
^ In Fig, 4 the shell and sleeve are shown 
35 of tapering thickness the thickness being 
greatest near to the flange and thinnest 
at the point. This variation in thickness 
• is convenient for production reasons in 
rivets which are pressed from sheet. In 
40 the duplex rivet the thin part of the sleeve 
complements the thick part of the shell 


and vice versa so that the shear strength 
of the complete rivet is substantially 
constant throughout its length. The sleeve 
may be short so that it reinforces only the 46 
outer end of the shell. The sleeve may 
have a very small flange or may be without 
a flange. 

Having now particularly described and 
ascertained the nature of our said invention 50 
and in what manner the same is to be per- 
formed, we declare that what we claim 
is : — 

1. A duplex rivet comprising an outer ^ 
tubular shell and an inner tubular sleeve 55 
one end of the outer shell haying a pre- 
formed flange and the other' end being 
upset or/and expanded after insertion 

in the structure by the sleeve being moved 
longitudinally relatively to the shell and 60 
drawn against or/and into it, by a headed 
pin or mandrel acting through the bore of 
the rivet. 

2. A rivet as claimed in Claim 1 in 
which the relative diameters of sleeve and 6 
shell are such that the sleeve expands the 
shell when drawn into it after the rivet 
is inserted in the structure. 

3. A rivet as claimed in Claim 1 in V 
which the sleeve has a flange which bears 7 
on the end of the shell. - 

4. A rivet as claimed in Claim 3 in which 
the sleeve flange is forced inside the ex- 
panded end of the shell. 

5. A rivet as claimed in Claim flVin 75 
which both shell and sleeve are expanded 
by the mandrel head being drawn through * ' 
them. w^!'-,. . ^ . 

April 24th, 1937^ : --y^" ' \ V ^ 


For Self and Co-Applicants, 
H. N. WYLIE. 
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